The main aim of the paper is to evaluate the 
INTRODUCTION
It has already been extensively demonstrated that the mechanical properties of ferrous powder metallurgy As with wrought steels, in PM the composition is also basically controlled by the alloying additions, and elements may be classified into various categories /13/, such as ferrite strengthened, austenite stabilizers, and carbide formers. Different alloying elements are 
MATERIAL AND EXPERIMENTAL METHODS
Powder mixtures were homogenised in a Turbula mixer using Astaloy CrL powder (Höganäs AB), commercial electrolytic Cu (particle size less than 40 μπι), graphite powder and commercial AW wax powder as lubricant. Formulations are recorded in Table 1 . 
Bidulsky and Grande
Specimens with a green density of ~7.0 g.cm' 3 were obtained using a 2000 kN hydraulic press, in a discshaped mould (φ 40 mm) applying a pressure of 600 MPa. Sintering was carried out in a TAV vacuum furnace with argon back filling at 1453 Κ and 1513 Κ for 360 s. The slow cooling condition was 0.05 K/s while the rapid cooling condition (sinter hardening) of 6 K/s. Densities were evaluated using the water displacement method.
Pin-on-disc wear test was carried out by means of a tribometer entirely developed in the Alessandria Campus of Politecnico di Torino. The disc was made of the investigated material. As a counter face, a WC-Co pin was used, having a rounded shape on top with φ 3mm. The counter-pin was changed after the end of each test, in order to preserve the roundness of its top. All wear tests were performed in air and without any lubricant. The applied loads were 25N. The rotation speed of the disc was 140 rpm. The distances of the pin position from the disc centre were 34 mm. The tested surface was polished with abrasive papers in order to determine a medium surface roughness equal (or less) to 0.8 μηι, as specified in the ASTM G99-95a. Each test was interrupted after 300, 600, 900, 1200 and 2000 meters sliding distance and discs were weighed, using a precision scales with a sensitivity of 10 Table 2 reports the density values before and after sintering as well as the relative values.
EXPERIMENTAL RESULTS AND DISCUSSION
A small increase in the as-sintered density was recorded compared to the green density. The dimensional changes (AV/V) in dependence on Cu addition were in the range of -0.49 to -2.2% with negligible differences in dependence on C and Cu content. The relatively largest decrease of the volume (AV/V) of -1.3 to -2.2% was recorded in the samples rapidly cooled at the higher temperature (1513 K). It is well-known that copper increases the dimensions of parts after sintering, on the contrary the undesirable growth that occurs is decreased when graphite is used in combination /21/. *SC-slow cooling rate, RC-rapid cooling rate,*P-Pressing, *S-Sintering 
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Table 4
Wear rates of the specimens sintered at temperature of 1453 Κ and followed by slow cooling rate of 0.05 K/s Table 5 Wear rates of the specimens sintered at temperature of 1453 Κ and followed by rapid cooling rate (sinter hardening) of 6 K/s Wear rates for specimens sintered at higher sintering temperature are shown in Table. 6.
Table 6
Wear rates of the specimens sintered at temperature of 1513 Κ and followed by rapid cooling rate (sinter 
CONCLUSION
The obtained results can be summarized as follows:
1. Wear resistance of investigate sintered steels using higher temperature and cooling rate (sinter hardening) was improved due to shifting ferritebainite to dominant martensitic microstructure.
2. The microstructure characteristics represent an important parameter affecting the wear behaviour of sintered steels.
